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PROBLEM TO BE SOLVED: To sufficiently execute 
communication for the whole area of a wide work side 
without increasing the cost with the installation of an 
auxiliary equipment without reducing a load on a 
monitoring station and without damaging safety and to 
speedily and surely recognize a fault caused in a 
transmission/ reception device, and execute an 
abnormality processing. 

SOLUTION: First transmission/reception rneahs which 
transmit/receive at least instruction data ' between the 
monitoring station 20 and the plural vehicles 10-13 by a 
first communication system are provided on the 
monitoring station 20 and the plural vehicles 10-13. 
Second . transmission/reception means which 
transmitfreceive position data measured in a vehicle 
position measuring means among the plural vehicles 
10-13 by a second communication; sys^m* which can 
transmit/receive * c data" " at "speed '. higher ' than the first 
communication system are provided on the plural vehicles 
10-13. Mutual / position relations are monitored in the 
plural vehicles 10-13 by permitting the second 
transmission/ reception means to transmit position data 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the supervisory equipment of the car equipped with the monitor station which 
transmits the directions data which direct a run to two or more cars equipped with a car 
location Measurement Division means to measure the car location of self, and the car of these 
plurality [ the distance of said monitor station and two or more of said cars / with the 1st 
communication mode which can radiocommunicate ] While preparing at least the 1st receive 
and transmit means which carries out the receive and transmit of said directions data between 
these monitor stations and two or more cars in said monitor station and said each of two or 
more cars Radiocommunication [ distance / between said two or more cars ] is possible, and 
data at a high speed rather than said 1st communication mode with the 2nd communication 
mode in which receive and transmit are possible between the cars of these plurality ! with said 
2nd receive and transmit .means which prepared the 2nd receive and transmit means which 
carries out the receive and transmit of the position information measured with said car 
location Measurement Division means in said each of two or more cars, and was formed in 
said each of two or more cars ] Supervisory equipment of the car which supervised said two 
or more physical relationship between cars by judging that other cars approached in two or 
more cars of each by making said position information transmit between two or more cars. 
[Claim 2] Two or more cars equipped with a car location Measurement Division means to 
measure the car location of self, Receive the position information transmitted from each car of 
these plurality, and it is based on this received position information. In the supervisory 
equipment of the car equipped with the monitor statipn which transmits the directions data 
which direct a run to the car of these plurality supervising the mutual physical relationship of 
two or more of said cars [ the distance of said monitor station and two or more of said cars / 
with the 1st communication mode which can radiocommunicate ] While preparing the 1st 
receive and transmit means which carries out the receive and transmit of said position 
information and said directions data between these monitor stations and two or more cars in 
said monitor station and said each of two or more cars Radiocommunication [ distance / 
between said two or more cars ] is possible, and data at a high speed rather than said 1st 
communication mode [ with the 2nd communication mode in which receive and transmit are 
possible ] [ with said 1st receive and transmit means which prepared the 2nd receive and 
transmit means which carries out the receive and transmit of said position information 
between the cars of these plurality in said each of two or more cars, and was formed in said 
each of two or more cars ] [ with said 2nd receive and transmit means which supervised the 
location of two or more of said cars, and was formed in said each of two or more cars in said 
monitor station by making said position information transmit to said monitor station whenever 
predetermined time amount passes ] Supervisory equipment of the car which supervised said 
two or more physical relationship between cars by judging that other cars approached in two 




or more cars of each by making said position information transmit between two or more cars. 
[Claim 3] Supervisory equipment of the car according to claim 2 it was made to make 
position information transmit to said monitor station from the car concerned whenever it 
divided" the schedule run way said car runs and the car arrived at each division point. 
[Claim 4] Said monitor station judges whether whenever said predetermined time amount 
passes, said position information is received. When it is judged that the position information 
which the position information which should be transmitted from a specific car is not received 
as a result of this judgment, and is transmitted from other cars was received It is judged that 
abnormalities are in a transmitting means even if there are few said 1st receive and transmit 
means of this specific car. The information on this purport is transmitted to other cars through 
said 1st receive and transmit means from said monitor station. The specific car which the car 
of further others transmitted the information concerned to said specific car through said 2nd 
receive and transmit means, and received this unusual purport is supervisory equipment of the 
car according to claim 2 which was made to perform predetermined exception processing. 
[Claim 5] Whenever each of two or more of said cars arrives at said division point, it 
transmits the rate data of a car to said monitor station, and [ said monitor station ] When the 
time amount taken for the car concerned to pass the next division point is predicted based on 
said rate data and this predicted time amount is reached When the position information which 
should be transmitted from the car concerned is not received, it is supervisory equipment of 
the car of said 1st receive and transmit means of the car concerned according to claim 3 
judged that abnormalities are in a transmitting means at least. 

[Claim 6] Each of two or more of said cars is based on the positional information on each car 
transmitted through said 1st receive and transmit means from said monitor station. It judges 
that other cars exist in the distance which can communicate with said 2nd receive and transmit - 
means, this judgment is made — and — being concerned — others — the supervisory equipment 
of the car of said 2nd receive and transmit means of the car of self when not having received 
position information through said 2nd receive and transmit means from a car according to 
claim 2 which judges that abnormalities are in a receiving means at least, and was made to 
perform predetermined exception processing. 

[Claim 7] [ each ] even if each of two or more of said cars goes through predetermined time 
from other cars through said 2nd receive and transmit means, when there is no data input 
Transmit to said monitor station through said 1st receive and transmit means, and the . 
information on this purport [ said monitor station ] When it judges that other cars exist in the 
distance which can communicate with said 2nd receive and transmit means about the car 
,which transmitted the information concerned and this judgment is made Supervisory, 
equipment of the car of said 2nd receive and transmit means of the. car which transmitted said 
information according to claim 1 or 2 judged that abnormalities are in a receiving means at 
least. 

[Claim 8] Said monitor station transmits predetermined data to said two or more cars, 
whenever predetermined time amount passes, and [ said two or more cars ] It is judged 
whether whenever the predetermined time amount concerned passes, said predetermined data 
are received. Supervisory equipment of the car according to claim 1 or 2 which judges that 
abnormalities are in said 1st receive and transmit means, and was made to perform 
predetermined exception processing when it was judged that said predetermined data, which 
should be transmitted from said monitor station are not received as a result of this judgment. 
[Claim 9] Each of two or more of said cars has transmitted self position information to the car 
besides always through said 2nd receive and transmit means, and by this, each car checks 
existence of the car which is most close to a self car, and minds said 2nd receive and transmit 
means. Supervisory equipment of the car according to claim 1 or 2 which was made to 
perform control which prevents the interference between these cars which is maximum- 
******(ing) by carrying out the receive and transmit of said position information between 




these cars that are maximum-* *****(ing). 

[Claim 10] Said monitor station checks existence of most close cars based on the position 
information transmitted through said 1st receive and transmit means from said two or more 
cars, and minds said 1st receive and transmit means. [ the most close cars to which the 
information on this purport was transmitted to these cars that are maximum-*** ***(ing), and 
this information was transmitted ] Supervisory equipment of the car according to claim 2 
which was made to perform control which prevents the interference between these cars which 
is maximum-** ****(ing) through said 2nd receive and transmit means by carrying out the 
receive and transmit of said position information between these cars that are maximum- 
******(ing). 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the supervisory equipment of the car which 
consists of a monitor station which transmits the directions data which direct a run to two or 
more cars equipped with a car location Measurement Division means to measure the car 
location of self, and the car of these plurality. 
[0002] 

[Description of the Prior Art] In order to carry out operation management of the unmanned ~ 
vehicles, such as two or more uninhabited dump trucks which work earth-and-sand haulage 
etc. in the work site of wide areas, such as a crushed stone site and a mine, a monitor station is 
prepared as an earth station, and the vehicle monitoring system is constituted so that these 
unmanned vehicles may be generalized and supervised [ manage and ] by this monitor station. 
[0003] With this vehicle monitoring system, the transmitter-receiver (for example, VHF 
method) which performs long-distance radiocommunication between a monitor station and 
two or more cars is formed from before. The attempt which supervises each car is made trying 
to transmit the various data of the position information of the self car measured by each car 
etc. to a monitor station a very short period (every [ for example, ] second), and this grasping 
the exact location of each car in a monitor station. , 

[0004] Moreover, each car is made to check failure of the transmitter-receiver carried in the 
self-vehicle because the monitor station which received the position information transmitted 
from the car sends the data of the purport that it received to the car concerned. 
[0005] However, the distance a car runs depending on a site is very long (about 10km), and 
many travel courses exist, it is necessary to supervise (50-100 sets) of many cars further, and 
the amount of information to treat is increasing by leaps and bounds in connection with this in 
recent years. 

[0006] In order to cope with this, it is a large area (long distance) and it is necessary to form 
the transmitter-receiver of the method whose radiocommunication is moreover possible for a 
high speed. 

[0007] The practical communication mode considered here with the present technique which 
suits the surveillance of such a car is the following two kinds greatly. 
[0008] 1) If VHF, UHF2SS (spectrum spread method) radio however VHF of the above 1, 
and a UHF method are applied to the vehicle monitoring system mentioned above, long- 
distance (10km - 20km) communication is possible for this communication mode. Since the 
transmission speed of what can cover communication of the broader-based work site whole 
region is slow (9600bps), the problem that it cannot always grasp invites the current position 
of many cars. That is, a lot of data will communicate from many cars to a monitor station, and 
communication information serves as size. And in order to cope with this with a 
communication mode with a slow transmission speed, a communication line will be crowded, 




the loads to a communication line will increase in number, and management of a car and 
surveillance will be impossible as a matter of fact. 

[0009] When SS radio of the above 2 is applied to a vehicle monitoring system, moreover, 
since high-speed communication is possible to be sure (256K bps), Since the range of an 
electric wave of what can communicate very large amount of information at a high speed is 
short (100m - 1km), it is impossible to cover more communication of a wide area and the 
broader-based work site whole region which is becoming in recent years. 
[0010] Moreover, in order to cover communication of the broader-based work site whole 
region by SS radio and to compensate lack of electric- wave range, you newly have to prepare 
every place of a work site for an auxiliary facility of a radio office etc. As for this, costs, such 
as an initial investment and a maintenance, will increase, and utilization becomes difficult as a 
matter of fact. 

[001 1] Then, the method of checking existence of other cars for an obstacle sensor by 
anchoring and this sensor on each car, and avoiding a collision conventionally, in order to 
compensate the control of a car which a monitor station should perform, although the 
communication mode of the above 1 is adopted was taken. However, the system which 
depends only on such a sensor and avoids a collision has an insurance top problem, and, 
originally is not desirable. It is because it cannot say that a collision is thoroughly avoidable 
;when many cars pass through a crossing or pass. 

[0012] Moreover, since how a monitor station controls all the cars is taken even if it adopts 
the above 1 and which communication mode of 2, the problem that the load concerning a 
monitor station becomes large too much will still remain. 

[0013] Furthermore, [ as mentioned above, had taken the method of checking failure of the 
transmitter-receiver by which each car is carried in a self-vehicle when a monitor station 
returns the data of the purport that it received to many cars to the transmission from many 
cars, but ] When this method was enforced with the communication mode of the above 1, it 
originated in the lateness of that transmission speed, the data of the purport that many cars 
always received from the monitor station could not be returned, and the check of a self- 
vehicle being failure was not to be made promptly and reliable. 
[0014] Thus, although the data of the large quantity needed to be communicated 
conventionally, there was a limitation in the number of a car manageable to a monitor station 
according to the problem of the communication system of a system. 
[00 1 5] This invention can be performed without being made in view of such the actual 
condition, and causing the cost buildup accompanying arrangement of auxiliaries for 
communication of the broader-based work site whole region. And there are few burdens 
placed on a monitor station in control between cars, arid let it be a solution technical problem 
to be fully able to carry out, without spoiling safety, to be able to ensure [ promptly and ] a 
check when' failure arises in a transmitter-receiver further, and to enable it to perform quick 
and suitable exception processing by it. 
[0016] 

[The means for solving a technical problem and effectiveness] Then, it sets to the supervisory 
equipment of the car equipped with the monitor station which transmits the directions data 
which direct a run to two or more cars equipped with a car location Measurement Division 
means to measure the car location of self, in the 1st invention of this invention, and the car of 
these plurality. [ the distance of said monitor station and two or more of said cars I with the 
1st communication mode which can radiocommunicate ] While preparing at least the 1st 
receive and transmit means which carries out the receive and transmit of said directions data 
between these monitor stations and two or more cars in said monitor station and said each of 
two or more cars Radiocommunication [ distance / between said two or more cars ] is 
possible, and data at a high speed rather than said 1st communication mode with the 2nd 
communication mode in which receive and transmit are possible between the cars of these 




plurality [ with said 2nd receive and transmit means which prepared the 2nd receive and 
transmit means which carries out the receive and transmit of the position information 
measured with said car location Measurement Division means in said each of two or more 
cars, and was formed in said each of two or more cars ] He is trying to supervise said two or 
more physical relationship between cars by judging that other cars approached in two or more 
cars of each by making said position information transmit between two or more cars. 
[0017] For this reason, it is carried out, without the long-distance communication between a 
monitor station and two or more cars causing the cost buildup accompanying arrangement of 
auxiliaries by the 1st receive and transmit means (for example, VHF, a UHF method). And a 
monitor station only transmits directions data at least through the 1st receive and transmit 
means. Since the receive and transmit of the position information are carried out through the 
2nd receive and transmit means (for example, SS radio) between two or more cars and two or 
more physical relationship between cars is supervised While the frequency of a monitor 
station and two or more intervehicular communication can be decreased and the loads of a 
monitor station and the loads of a communication line decrease in number, control of collision 
avoidance is performed by cars by communication between high-speed cars, and insurance 
can be ensured. 

[001 8] Furthermore, since data can be transmitted to a car by two kinds of receive and 
transmit means making a car know information to that effect promptly and certainly through 
the receive and transmit means of another side, even if abnormalities, such as failure, occur 
for one receive and transmit means ~ predetermined exception processing, such as a vehicle 
interdiction, ~ quick and suitable ********„ things are made. ^ 
[0019] Moreover, two or more cars equipped with a car location Measurement Division 
means to measure .the car location of self, in the 2nd invention of this invention, Receive the 
position information transmitted from each car of these plurality, and it is based on this 
received position information. In the supervisory equipment of the car equipped with the 
monitor station which transmits the directions data which direct a run to the car of these 
plurality supervising the mutual physical relationship of two or more of said cars [ the 
distance of said monitor station and two or more of said cars / with the 1st communication 
mode which can radiocommunicate ] While preparing the 1st receive and transmit means 
which carries out the receive and transmit of said position information and said directions data 
between these monitor stations and two or more cars in said monitor station and said each of 
two or more cars Radiocommunication [ distance / between said two or more cars ] is 
possible, and data at a high speed rather than said 1st communication mode [ with the 2nd 
communication mode in which receive and transmit are possible ] [ with said 1st receive and 
transmit means which prepared the 2nd receive and transmit means which carries out the 
receive and transmit of said position information between the cars of these plurality in said 
each of two or more cars, and was formed in said each of two or more cars ] By making said 
position information transmit to said monitor station, whenever predetermined time amount 
passes, the location of two or more of said cars is supervised in said monitor station. He is 
trying to supervise said two or more physical relationship between cars by judging that other 
cars approached in two or more cars of each by making said position information transmit 
between two or more cars by said 2nd receive and transmit means formed in said each of two 
or more cars. 

[0020] In addition to an operation of the 1st invention, and effectiveness, the still more nearly 
following operations and effectiveness are done so in this 2nd invention. 
[0021] Namely, since the location of two or more cars can be supervised in a monitor station 
by transmitting position information to a monitor station by the 1st receive and transmit 
means formed in two or more cars of each whenever predetermined time amount passes 
Monitor stations are few loads, can grasp the physical relationship of **** between cars, and 
can transmit suitable instructions certainly to each car. 



[0022] And since it is judged that other cars approached in two or more cars of each by 
transmitting position information between two or more cars by the 2nd receive and transmit 
means formed in two or more cars of each Each car can grasp the physical relationship 
between cars to quick and accuracy, and can control collision avoidance of cars etc^ to quick 
at the time of passing each other etc., and accuracy at the time of a crossing run 
[0023] 

[Mode for carrying out the invention] The gestalt of operation of the supervisory equipment 
of the car applied to this invention with reference to Drawings is explained hereafter. 
[0024] Drawing 1 shows the appearance of the uninhabited dump-truck monitoring system 
which manages and supervises many uninhabited dump trucks 10, 1 1, 12, and 13 - in the 
broader-based work sites 30, such as a mine currently assumed with this operation gestalt. 
[0025] Moreover, drawing 2 is the block diagram taking out and showing only the radio 
system of this uninhabited dump-truck monitoring system. 

[0026] As shown in drawing 1 , [ this uninhabited dump-truck monitoring system ] Two or 
more uninhabited dump trucks (henceforth a car) 1 0 greatly equipped with the car location 
metering device which measures the car location. (X, Y) of self, and which is mentioned later, 
. 1 1, 12, and 13 -, Car 10 of these plurality - The position information (X, Y) transmitted from 
each is received. Based on this received position information, it consists of monitor stations 
20 which transmit the directions data which direct a run, a halt, etc. to car 1 0 - of these 
plurality, supervising the mutual physical relationship of two or more car 10 --. 
[0027] In addition, although the uninhabited dump truck is assumed as a car with this 
operation gestalt You may be an owner man car, and it can apply to wheel loaders other than a 
dump truck, a hydraulic excavator, etc., and can apply also to the system by which a system, a 
dump truck, a wheel loader, a hydraulic excavator, etc. with which these unmanned vehicles' 
and an owner man car are intermingled are intermingled. 

[0028] As shown in drawing 2 , they are a monitor station 20 and two or more cars 1 0. - It 
radiocommunicates by a monitor station and inter vehicle communication equipment 23, and 
5 in between. ' ' 

[0029] Namely, the distance, i.e., the communication mode which can radiocommunicate the 
broader-based work site 30 whole region, of these monitor stations 20 and two or more car 10 
-, For example, the monitor station and the inter vehicle communication equipment 23 by a ' 
VHF method, and 5 are the monitor station 20 side and a car 10. - It is arranged in a side, 
respectively and they are these monitor stations 20 and two or more cars 10. - The receive 
and transmit of the above-mentioned position information and the directions data are carried 
out in between. 

[0030] [ the monitor station and the inter vehicle communication equipment 23 by the side of 
a monitor station 20 ] It consists of the transmitting section 21 and a receive section 22, and 
the monitor station and the inter vehicle communication equipment 5 by the side of a car 1 0 
consist of the transmitting section 1 and a receive section 2, and as shown in drawing 1 , 
radiocommunication A is performed through the antenna 20a of a monitor station 20, and the 
antenna 1 0a of a car 1 0. About other cars, similarly through the antenna 20a of a monitor 
station 20, and the antenna 1 1 a of a car 1 1 [the radiocommunication B ] 
Radiocommunication D is performed for the radiocommunication C through the antenna 20a 
of a monitor station 20, and the antenna 13a of a car 13 through the antenna 20a of a monitor 
station 20, and the antenna 12a of a car 12, respectively. 

[003 1 ] On the other hand also in between two or more cars, it radiocommunicates with the 
between [ cars ] communication device 6. 

[0032] Namely, radiocommunication [ distance / between the cars of these plurality ] is 
possible. The between [ cars ] communication device 6 according data to the communication 
mode in which receive and transmit are possible, for example, SS radio, is arranged hi each 
car 1 0, 1 1 , 1 2, and 1 3 - by the high speed, respectively, and the receive and transmit of the 




above-mentioned position information are carried out by above-mentioned monitor station 
and inter vehicle communication equipment 23, and 5 between the cars of these plurality. 
[0033] Car 10 -- as the between [ cars ] communication device 6 consists of the transmitting 
section 3 and a receive section 4 and is shown in drawing 1 Through the antenna 10b of a car 
10, and the antenna 1 lb of a car 1 1, [ the radiocommunication E ] Through the antenna 1 lb of 
a car 1 1, and the antenna 12b of a car 12, [ the radiocommunication F ] Radiocommunication 
I is performed [ the radiocommunication G ] for the radiocommunication H through the 
antenna 12b of a car 12, and the antenna 13b of a car 13 through the antenna 10b of a car 10, 
and the antenna 1 3b of a car 1 3, respectively through the antenna 1 0b of a car 1 0, and the 
antenna 12b of a car 12. In addition, between the long-distance cars which become longer 
than electric-wave range (for example, between a car 1 1 and 13), radiocommunication may 
become impossible. 

[0034] Now, the tire revolution sensor 30 (for example, dial pulse encoder) of each car 10 
which is a vehicle traveling distance detecting element at a tire is attached, and the rotational 
frequency N of a tire is detected. Moreover, the gyroscope 3 1 (for example, optical fiber 
gyroscope) which is a car bearing detecting element is arranged by the car body, and the 
angular velocity omega of a car-body attitude angle is detected into it. 

[0035] [ a car location (X, Y) (location on two-dimensional system-of-coordinates X-Y) will 
be detected so that it may mention later based on each output of the above-mentioned tire 
revolution sensor 30 and a gyroscope 31, but ] Since this car location includes the 
accumulated error by slip of a tire etc., you may amend the above-mentioned accumulated 
error intermittently from the relative position relation of the reflective pole and the car which 
were intermittently arranged along the schedule run way of a car, for example. 
[0036] In addition, you may make it measure a car location by GPS (global positioning 
system). . 

[0037] The processing unit 32 constituted focusing on CPU and memory is carried in each car 
1 0 », processing based on. dead-reckoning navigation is performed so that it may mention 
later, and a control sijgnal is outputted to each electromagnetism proportioning valve for car 
actuation etc. 

[0038] The content of data processing performed with this processing unit 32 is explained 
hereafter. f 

[0039] If the detecting signal of the gyroscope 31 which is the detecting signal and car 
bearing detecting element of the tire revolution sensor 30 which are a vehicle traveling 
distance detecting element is inputted into the processing unit 32, sequential execution of the 
following processings will be carried out 

[0040] - Ask for the tire rotational frequency N based on the detecting signal of the operation 
tire revolution sensor 30 of the vehicle traveling distance S. 

[0041] Next, the vehicle traveling distance S is computed from the product of this tire 
rotational frequency N and the known tire load radius r. 

[0042] - computing car bearing change deltatheta and receiving a known initial direction by 
integrating the angular velocity omega of the attitude angle of a car body based on the 
detecting signal of the operation gyroscope 3 1 of the car bearing theta, - bearing change 
deltatheta - in addition, compute the present car bearing theta to initial car bearing. 
- Ask for the car coordinate location on X-Y system of coordinates (X, Y) by integrating 
product S-sintheta of the operation above-mentioned vehicle traveling distance S of a car 
location (X, Y), and the sine sin of the car bearing therta and Cosine cos, and S-costheta. 
[0043] That is, as shown in drawing 8 , serial car location P1(X1, Yl) = (SI and costhetal, SI 
and sinthetal), P2(X2, Y2) = (X1+S2 and costheta2, Y1+S2 and sintheta2), and - are 
computed, and the locus 41 on the operation of each car 10, for example, a car, is called for. 
[0044] The processing unit 32 compares the locus 41 of the car 10 calculated in this way with 
the schedule run way 40 which is a target path, and it controls a car 10 what is called by dead- 
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reckoning navigation so that a car 1 0 follows the schedule run way 40 top. namely, — a 
processing unit ~ 32 — a schedule — a run — a way 40 — a top -- serial — a target vehicle — 
a location - P - ' one - P - 1 - two P - ' - three - a target vehicle - bearing - theta — ' 
— one ~ theta — 1 — two — theta — ' — three -- obtaining — having as -- a steering — oil 
pressure — electromagnetism — a proportioning valve ~ receiving ~ necessary — an electrical 
signal - outputting — the steering angle of a steering — controlling . Moreover, [ the 
processing unit 32 ] so that the serial target vehicle location on the schedule run way 40 and 
target vehicle bearing may.be obtained A necessary electrical signal is putputted to an 
electronics control centrifugal spark advancer,, a transmission solenoid valve, and a brake 
pressure electromagnetism proportioning valve, and an engine rotational frequency, the speed 
step of transmission, and brake pressure are controlled. In this way, the induction run of the 
car 10 is carried out along the schedule run way 40 top. 

[0045] Here, with this operation gestalt, since the paths it should run to every two or more car 
1 0 — differ fundamentally, as a schedule run way 40, many run ways 40-1 , 40-2, and 40-3 — 
are assumed. And these runs way 40-1, 40-2, and 40-3 — may have the point which crosses 
mutually, or cars may pass the same run on the street. 

[0046] Then, in advance of a actual activity, teaching of such a schedule run way 40 is 
performed first 

[0047] - [ the teaching run operator of the schedule run way 40 ] Operate one car 1 0, for 
example, car, and it actually runs all the schedule run ways 40-1, 40-2, and 40-3 — . thereby — 
a schedule ?- a run — on the street — every place — a point — P — ' -- one — P ~ ' — two — P — 1 
three — position information (X, Y) — azimuth data — theta — 1 ~ every place -- a point — a 
transit rate — etc. ~ data — acquiring — having (henceforth run way data) — this — a run a 
way — data -r the above — a monitor station - inter vehicle communication ~ equipment — 
five — a monitor station -- 20 ~ transmitting — having . 

[0048] The monitor station 20 which received this rim way data transmits the required run 
way data about a schedule run way to each [ these ] car with a monitor station and inter- 
vehicle communication equipment 23 at every each car 10, 11, 12, and 13 --. For example, if 
the schedule run way of a car 1 0 is the run way 40-1 , the run way data about this run way 40- 
1 will be transmitted to the car 10 concerned. In addition, you may transmit all the run way 
data to each car. Furthermore, each division point Ql, which divided the schedule run way 40 
into the every place point apart from the target point for dead-reckoning navigation into the 
above-mentioned teaching, Q2, Q3 - Division position information (X, Y) is acquired (refer 
to drawing 3 ). 

[0049] Each [ these ] division point Ql, Q2, and Q3 - are the points which should transmit 
the current position data P of a self car (X, Y) to a monitor station 20 to a monitor station 20 
through a monitor station and inter vehicle communication equipment 5, whenever each car 
.passes the division point. Therefore, the following things are taken into consideration as 
criteria which define these division points Ql, Q2, and Q3 — . 

[0050] 1) In consideration of the transmission speed of the number of a car, a monitor station 
and inter vehicle communication equipment 23, and the communication mode (for example, 
VHF) of 5, it is set as spacing (time amount) of the intensity as which a load is not applied to 
a communication line, but a monitor station 20 can always grasp the location of each car. 
[0051] Furthermore, the following points can be taken into consideration. 
[0052] 2) In consideration of the weight of a car, a rate, etc., the distance during an adjacent 
division point (Qi-Qi +1) sets it as the intensity which does not become smaller than the 
stopping distance of a car. 

[0053] 3) When an obstacle sensor is formed in a car, the distance during an adjacent division 
point (Qi-Qi +1) sets it as the intensity which does not become smaller than the effective 
detection distance of this obstacle sensor. 

[0054] In this way, the acquired division point data are transmitted to a monitor station 20 by 



a monitor station and inter vehicle communication equipment 5 with the above-mentioned run 
way data. ' 

[0055] The monitor station 20 which received this division point data transmits the required 
division point data about a schedule run way to each [ these ] car with a monitor. station and 
inter vehicle communication equipment 23 at every each car 10, 1 1, 12, and 13 — . For 
example, if the schedule run way of a car 10 is the run way 40-1, the division point data about 
this run way 40-1 will be transmitted to the car 10 concerned. In addition, you may transmit 
the division point data of all the run ways to each car. 

[0056] In this way, teaching is ended and teaching data (run way data, division point data) is 
memorized by the predetermined memory of each car. 

[0057] In addition, although he is trying to set a division point with the above-mentioned 
operation gestalt as a point that each car should transmit the current position data P of a self 
car (X, Y) to a monitor station 20, you may set up beforehand spacing of the air time 
equivalent to the distance during this division point/Also when defining spacing of this air 
time, the point of the point (at least 1) of the above 1, 2, and 3 is taken into consideration. 
[0058] - The run start of each car (playback operation) 

After the teaching mentioned above is completed, a monitor station 20 transmits the directions 
data in which a policy objective point (destination) is shown to each car 10 — from the 
transmitting section 21 of a monitor station and inter vehicle communication equipment 23. 
Moreover, if it is the case where GPS performs location Measurement Division, a monitor 
station 20 will transmit the differential data of GPS to each car. 

[0059] When these data are received in the receive section 2 of the monitor station and the 
inter vehicle communication equipment 5 of each car, [ the processing unit 32 ] The induction 
run of the self car is carried out along the schedule run way 40 with the dead-reckoning 
navigation mentioned above, and a series of activities, such as loading of a load, haulage, and 
blowdown, are made to do based on the instruction run way data memorized by memory. 
[0060] - control by a monitor station, and surveillance — each car 10 ~ always judges whether 
current location measurement data (X, Y) was always compared with the instruction division 
point data memorized by memory, and each division point Ql, Q2, and Q3 were reached in 
the meantime. Then, if a car reaches at a division point, current position information (X, Y) 
will be transmitted to a monitor station 20 from the transmitting section 1 of a monitor station 
and inter vehicle communication equipment 5 at the event. 

[006 1 ] When the position information transmitted from each car 1 0 — is received in the 
receive section 22 of the monitor station and the inter vehicle communication equipment 23 of 
a monitor station 20, [ the processing unit 24 of a monitor station 20 ] Two or more cars 10 — 
It is judged that each approached up to Qi-Qi+1 during a division point (henceforth a 
segment) distance at least. 

[0062] Thus, without applying a load to a communication line, in a monitor station 20, 
although it is in general then, can always grasp two or more physical relationship between 
cars, and by this When it becomes or becomes [ that cars are likely to collide at a crossing ] 
that it is likely to clash from behind, the directions data of a suitable run. and a halt can be 
transmitted to the car concerned from the transmitting section 21 of a, monitor station and inter 
vehicle communication equipment 23. 

[0063] For example, since a car 10 runs the segment between a division point Q2 - Q3, the car 
1 1 is running the segment between a division point Q103 - Q5 in the situation as shown in 
drawing 3 and there is distance difference of enough between both cars [ this ] under the 
situation where the car 10 is running the segment between a division point Q3 - Q4, 
temporarily although there is no possibility of colliding at a crossing and you may run as it is 
It cannot say that the distance difference between both cars is enough, and since there is a 
possibility of colliding at a crossing, the directions data of a slowdown or a halt will be 
transmitted to a car 10. 




[0064] In addition, although current position information is transmitted to the monitor station 
20 from each car 10 — with the operation gestalt mentioned above Azimuth data theta, rate 
data, the data in which the reliability (error) of location Measurement Division is shown, the 
data in which the amount of gaps of the car from the schedule run way 40 is shown, etc. are 
transmitted to a monitor station 20 besides this, and you may make it raise the precision of the 
control further performed by a monitor station 20, and surveillance. 

[0065] - The receive and transmit of the position information are carried out between these 
cars by control by cars, surveillance, now the between [ cars ] communication device 6 by 
which each car 10 — was prepared in each car of each during the run (under an activity). • 
[0066] However, if all the cars carry out receive and transmit mutually all at once, when 
congestion of a circuit will be predicted, a priority can be defined as follows. . - 
[0067] 1) Each cartransmits self position information to a car besides always through the 
between [ cars ] communication device 6, and, thereby, each car checks existence of the car 
which is most close to a self car. Henceforth, these cars that are maximum-* *** **(ing) carry 
out the receive and transmit of the position information mutually frequently through the 
between { cars ] communication device 6 preferentially. 

[0068] 2) A monitor station 20 checks existence of most close cars based on the position 
information transmitted from each car. And the information on this purport is transmitted 
through a monitor station and inter vehicle communication equipment 23, and 5 to these cars 
that are maximum-* *****(ing). Henceforth, the most close cars to which this information 
was transmitted carry out the receive and transmit of the position information mutually 
frequently through the between [ cars ] communication device 6 preferentially. 
[0069] In this way, based on the position information of the car of the received other party, 
control which prevents interference between cars is performed by the cars to which between [ 
cars ] communication was permitted preferentially. 

[0070] That is, when it becomes or becomes [ that cars are likely to collide at a crossing ] that 
it is likely to clash from behind, which car should slow down, and which should progress first, 
or a priority can be determined. 

[0071] Furthermore, as mentioned above in the monitor station 20, they are two or more cars 
10. ~ Each at least Qi-Qi +1 during a division point (It is hereafter called a segment) [ 
according to this between / cars / communication ] although it can only judge haying 
approached to distance (it can judge that a different car is running in the same segment) In 
two or more cars of each, it can judge to accuracy that other cars approached to a distance 
smaller than the above-mentioned segment distance. 

[0072] For this reason, control, for example, the interference prevention at the time of passing 
each other, when [ which cannot be directed by a monitor station 20 ] a car approaches 
dramatically can be controlled. For example, in drawing 3 . since both the cars 1 0 and 1 1 
grasp the exact location in this segment Q2 - Q3 when a car 10 and 11 are countering and 
running the segment Q2-Q3 [ same ], it becomes possible to avoid a partner car with a 
sufficient precision with the minimum slowdown at the time of passing each other. 
[0073] In addition, at the operation gestalt mentioned above, it is each car 10. — [ with 
between / the cars of comrades / communication ] although the receive and transmit of the 
current position information of each other are carried out The receive and transmit of azimuth 
data theta, rate data, the data in which the reliability (error) of location Measurement Division 
is shown, the data in which the amount of gaps of the car from the schedule run way 40 is 
shown, the data in which weight of vehicle is shown, and the data in which the distance by a 
crossing is shown , are carried out besides this. You may make it raise the precision of the 
priority in the case of crossing penetration, and the precision of collision avoidance. The data 
in which similarly the reliability (error) of azimuth data theta, rate data, and location 
Measurement Division is shown in addition to position information, You may make it raise 
the precision of the rate which carries out the receive and transmit of the data in which the 




amount of gaps of the car from the schedule run way 40 is shown, the data in which weight of 
vehicle is shown, and the data in which the effective detection distance of an obstacle 
detecting sensor is shown, and is slowed down when passing, and the precision of collision 
avoidance. 

[0074] - [ the response at the time of failure of a communication device, now this operation 
gestalt ] making a car know information to that effect promptly and certainly through the 
communication device of another side, even if abnormalities, such as failure, occur in one 
communication device, since data can be transmitted to a car with two communication 
devices ~ predetermined exception processing, such as a vehicle interdiction, — quick and 
suitable ********„ things are made. 

[0075] Drawing 4 is a flow chart which shows the procedure of failure determination and 
exception processing in case data will not be transmitted from a monitor station 20 to a car. 
[0076] That is, the monitor station 20 has transmitted predetermined data, for example, the 
data in which the mutual physical relationship of all the cars is shown, to each car 10 from 
the transmitting section 21 of a monitor station and inter vehicle communication equipment 
23 the fixed period. On the other hand, each car 10 — judges whether the above-mentioned 
predetermined data were received in the receive section 2 of the monitor station and the inter 
vehicle communication equipment 5 of self, whenever the period of the above-mentioned 
regularity passes. And [ as a result, the thing for which the above-mentioned predetermined 
data which should be transmitted from a monitor station 20 were not received ] For example, 
it is judged that failure occurred in (step 101), the transmitting section 21 of the monitor 
station and the inter vehicle communication equipment 23 by the side of a monitor station 20, 
or the receive section 2 of the monitor station and the inter vehicle communication equipment 
5 by the side of a car 10 when judged in a car 10. It judges that the information for avoiding 
the collision between cars is not fully acquired, and is made to stop the self car 10 the way 
things stand that insurance should be ensured (step 102). 

[0077] Furthermore, this stopped car 1 0 performs the receive and transmit by other 
surrounding cars 1 1 and the between [ the cars with 12 — which have not produced failure in 
between ] communication device 6, and takes the check of the receive state between the 
monitor stations 20 of other cars (step 103). 

[0078] And other cars 1 1 and 12 — judge whether whenever the period of the above- 
mentioned regularity passed, the above-mentioned predetermined data were received in the 
receive section 2 of the monitor station and the inter vehicle communication equipment 5 of 
self (step 104). as a result, when it is judged that the above-mentioned predetermined data 
which should be transmitted from a monitor station 20 also in other cars were not received It 
judges that failure occurred in the transmitting section 21 of the monitor station and the inter 
vehicle communication equipment 23 by the side of a monitor station 20 (the receive section 2 
of the monitor station and the inter vehicle communication equipment 5 by the side of a car 10 
is normal) (step 105), and the failure transaction data of the purport that it is "transmitting 
section failure of a monitor station" is transmitted to a monitor station 20. In addition, this 
failure transaction data or the normal confirmation data of the purport that the transmitting 
section is normal shall be periodically transmitted from a car to a monitor station 20 (step 
1 06). (for example, the above-mentioned position information) 

[0079] When it is judged that the above-mentioned predetermined data which should be 
transmitted from a monitor station 20 in other cars at step 104 were received on the other hand 
It judges that failure occurred in the receive section 2 of the monitor station and the inter 
vehicle communication equipment 5 by the side of the self car 10 (the transmitting section 21 
of the monitor station and the inter vehicle communication equipment 23 by the side of a 
monitor station 20 is normal) (step 110), and the failure transaction data of the purport that it 
is "receive section failure of a car 10" is transmitted to a monitor station 20 (step 111). 
[0080] Drawing 5 is a flow chart which shows the procedure of failure determination and 




exception processing in case data will not be transmitted from a car to a monitor station 20. 
[0081] That is, in the monitor station 20, it is judged [ in which a car passes a division point Q 
as mentioned above ] serially whether position information P is received for every fixed time. 
[0082] And as a result of this judgment, when periodical transmission of position information 
P from a car stops, (step 201) and its transmission stop and it is judged whether it is a thing 
about car 10 of ******** (step 202). 

[0083] As a result, the position information which should be transmitted from the specific car 
1 0, for example, a car, is not received. And when it is judged that other cars 1 1. and the 
position information transmitted from 12 — were received, it is judged in the transmitting 
section 1 of the monitor station and the inter vehicle communication equipment 5 by the side 
of this specific car 10 as what failure generated, and a check to that effect is carried out to it.. . 
(step 203, 204). And the directions data "the damaged car 10 should stop the transmitting 
section of a car 10" are transmitted from a monitor station 20 to the car 1 1 around a car 10, for 
example, a car, (step 205). The car 1 1 of the perimeter which received this transmits the 
above-mentioned directions data to the car 10 which failure generated through the between [ 
cars ] communication device 6 (step 206). And by a car 10, this directions data is received in 
the receive section 4 of the between [ self cars ] communication device 6 which has not 
generated failure. It judges "the way things stand, the current position of the self car 10 cannot 
be grasped in a monitor station 20, and the information for avoiding the collision between cars 
for this reason is not fully acquired", and is made to stop the self car 10 that insurance should 
be ensured (step 207). 

[0084] Moreover, after judging it in the transmitting section 1 of the monitor station and the 
inter vehicle communication equipment 5 by the side of the specific car 1 0 as what failure 
generated and carrying out a check to that effect to it by step 203 and 204, a monitor station . 
20 transmits the failure transaction data of the purport that it is "transmitting section failure of 
a car 10" to a car 10. In addition, this failure transaction data or the normal confirmation data 
of the purport that the transmitting sectioii is normal shall be periodically transmitted from a 
monitor station 20 to a car (step 208). And the self car 1 0 stops (step 207). . 
[0085] On the other hand when not having received position information is judged about all 
the car 10 — at step 202 It is judged that failure occurred in the receive section 22 of the : 
monitor station and the inter vehicle communication equipment 23 by the side of a monitor 
station 20 (the transmitting section 1 of the monitor station and the inter vehicle 
communication equipment 5 by the side of a car is normal) (step 211). After carrying out a 
check to that effect (step 212), the failure transaction data of the purport that it is "receive 
section failure of a monitor station 20" is transmitted to all the cars (step 213). By each car 
which received this failure transaction data, the way things stand in a monitor station 20, . 
cannot grasp the current position of all the cars, but it is judged that the information for 
avoiding the collision between cars for this reason is not fully acquired. It is made to stop a 
self car that insurance should be ensured (step 214). 

[0086] Drawing 6 is a flow chart which shows the procedure of failure determination and 
exception processing in case data will not be transmitted between cars. 
[0087] That is, the monitor station 20 has transmitted the data in which the mutual physical 
relationship of all the cars is shown to each car 10 — a fixed period from the transmitting 
section 21 of a monitor station and inter vehicle communication equipment 23. On the other 
hand, each car 10 — judges that other cars exist in the distance which can communicate with 
the between [ cars ] communication device 6 based on the above-mentioned physical 
relationship data (step 301, 302). 

[0088] When it is judged in this result 10, for example, a car, that other cars 1 1 exist in that 
communications area Among the other cars 1 1, a car 10 performs receive and transmit for 
position information through inter vehicle communication equipment 6, and takes the check 
of the receive state in a car 10 (step 303, 304). When the self car 10 cannot receive position 




information from other cars 1 1, as a result, the (judgment NO of step 304), It is judged as the 
thing of the between [ the cars of the self car 10 ] communication device 6 which failure 
generated in the receive section 4 at least, and exception processing of stopping the self car 10 
is performed (step 306). Moreover, when the self car 10 is able to receive the position 
information from other cars 1 1, it checks that the between [ the cars of (the judgment YES of 
step 304) and the self car 10 ] communication device 6 is normal (step 305). 
[0089] Drawing 7 is a flow chart which shows the procedure of failure determination and 
exception processing in case data will not be transmitted between cars. 
[0090] That is, whenever predetermined time amount passes since other cars 1 1 and 12 « 
through the between [ cars ] communication device 6, it is judged whether position 
information has been transmitted, two or more each car 10, for example, car. This 
predetermined time amount is set as the greatest time amount to which position information 
will be sent from other cars, if other cars exist in the area which can communicate with the 
between [ cars ] communication device 6 (step 401). 

[0091] as a result, even if the above-mentioned predetermined time passes, when other cars 1 1 
and the position information from 12 — are not received The information on the purport that it 
is asked to a monitor station 20 this purport that it has not received, and whether "whether 
other cars which can communicate exist in the perimeter of the self car 1 0 through the 
between [ cars ] communication device 6" is transmitted through a monitor station and inter 
vehicle communication equipment 5 (step 404). 

[0092] A monitor station 20 judges whether other cars exist in the distance which can 
communicate through the between [ cars ] communication device 6 about the car 10 which 
transmitted this information. As a result, when a judgment with those with other cars is made, 
it is judged that the receive section 4 of the between [ the cars of a car 1 0 ] communication 
device 6 which transmitted the above-mentioned information is out of order (step 406). 
[0093] And the command data "stop to the car 10 which has generated this failure for 
insurance" is transmitted (step 407), the carrier beam car 10 stops this, and a monitor station 
20 notifies that to a monitor station 20 (step 408). 

[0094] On the other hand when it is judged in a monitor station 20 as a result of an inquiry of 
step 404 that other cars do not exist in the distance which can communicate through the 
between [ cars ] communication device 6 about a ear 10 Judgment that the between [ the cars 
of the car 1 0 which transmitted the above-mentioned information,] communication^ device 6 is 
normal is made (step 405). 

[0095] On the other hand when other cars 1 1 and the position information from 12 — are 
received at the above-mentioned step 401 before the above-mentioned predetermined time 
passed It is required through the between [ cars ] communication device 6 that the position 
information of the self car 10 should be transmitted from other cars 1 1 which transmitted this 
position information, for example, a car, (step 402). 

[0096] When the position information of the self car 1 0 has been sent through car 1 1 empty- 
vehicle both other mutual communication devices 6, it will judge and the result will check the 
function of the between [ cars ] communication device 6, if normal (step 403). 
[0097] however, when position information of the self car 10 is not sent through car 1 1 
empty-vehicle both other mutual communication devices 6 as a result of the demand of the 
above-mentioned step 402 It is notified to a monitor station 20 that it judged that failure 
occurred in the transmitting section 3 of the between [ cars ] communication device 6 (step 
409), the self car 10 was stopped for insurance (step 410), and it stopped (step 411).. 
[0098] In addition, although position information etc. is transmitted from each car at fixed 
spacing to a monitor station 20 and he is trying to make two or more rough physical 
relationship between cars by this grasp in a monitor station with this operation gestalt This is 
omitted, the function of a monitor station 20 is considered as (run directions) as a destination 




is directed on each car, and operation which is left to between [ cars ] communication is also 
possible for grasp of the physical relationship between cars. 



[Translation done.] 
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